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ABSTRACT 

PURPOSE: A brushless direct current motor and a method for manufacturing the same 
are provided to allow for ease of assembly of a stator by automatically setting positions 
of stator core assemblies to a core support member such that coils are easily connected 
with each other. CONSTITUTION: A brushless direct current motor comprises a 
rotating shaft(9), a double rotor(5), and a stator(3). The rotating shaft is arranged in a 
housing(2). The double rotor includes an inner rotor(5a) and an outer rotor(5b), and has 
a center coupled to the rotating shaft through a bushing(7). The double rotor has 
magnets(6a,6b) alternately arranged along different concentric circles. The magnets 
opposed from each other are arranged to have opposite polarities. The stator is 
interposed between the inner rotor and the outer rotor with the same gap. The stator is 
formed by temporarily assembling a plurality of stator core assemblies onto a core 
support plate(4) and performing an insert molding process using a thermosetting resin. 
The stator is fixed at the housing. A magnetic circuit is formed by the magnets arranged 
in opposite polarities and stator cores arranged between the inner core and the outer 
core. 
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7 V^Sl-7fl *l*lsM, ^ Cl-^Sl Nn ^ ^H*l ^15- ^ ^-a^oil ^R^S- ScflS. Bfl^lSl JL t # 

ofl <y^V 71 ell- ^oL tfl W ajcfl^* tifl^lslfe Ml^ ^ ^ 3.^3. ol^^l d-fr jle^: 

^■71 vfl^- ^ 31^- S.E1 *}*]<*] A^ ^-^t!- ^"3. -£*l£l*l ^]]o}^ 3.o] 7} vflJf ofl Ji^ 

oil 3<H 0 1 ^A}^ S<H 2:^^1S" *}^- ^^l^^/^l^l T 1 "!* ^^^1 2<H ^l^l^oll 7>S^ 
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iM)olc1<a S<>1 El<y BLDC 2.B1 ^ ns] t^w^o)] 3iA3., ^ #*fl*l7flfe ^-1:3.3 ^» 
1H1 sl«fl ^H^l aojf nfl s<H ^l^l^l ^2} scH s^l* ^o.s. 3*1 

o] E}<y 3E] « 0 >^sl BLDC S-EH1 ^ 5J°m. 

BLDC 2-Ell- S<H^1 €-*fl ^-¥-°l| nl-el ***|-^ 0.3 7>*lfe S<H^(afe 

3°1*8 t 1 ^ BLDC 5LE)fe vfl^^M <g-$€ #7l o)l ^71 3*11 5L«9<>1 ^ 

o]e|<q. ^ o.a o^o^ 3Bj3 tM§* iflJf ZWW, ^)o]b]7} S]^d\) 1-7H 

si *£^<13 a«aoi ^33<H sis 3 2^°fl 4^ ^-s. ^1 3^3 ^ 71*1*8 sls. 

^efloq ^ BLDC S-eHI-H^ *h-2} ^ s)#7>2l <g^^<fl^ ^flaH ^* **M s^*!^ 

^EllolEll- JfrSH 4 A 1 ^^H^ A3 21 *g-*8=.$_3. 31*8*1^ 7>7lS)3t- 

ifli*. ^^Sl 7g S Qjol ^71^1 iEllol&| SLO^ tH-21 T^' S<H^-7> 2^0^ ^-% H o Vs ^3 « 

ol flU *1 ^-"M ifl^ ^^7> ^1*21 ^J-gr n vfl«-^ ^ofj Sj^-g: S^tl *1*<8 

a} A^-'^ofl Sj^-gr JL3«fl ^W^ol S|€7>7l ^-av ^cf. ^71 S)^*lfe 

^•7121^-^^21-^14. 

o)^ 5Lo)t$ BLDC S-El^r 7.V7l^S.7l -%-gr f^2S Bflolcl°J cfl%loj 7>^J1 SJ^S-S. 

^^•^ t°l2,7> ^31 SJ^ofl ^IW, 71-3.21 cfl^H ^°1 ^l*Vfe -¥"&°1 A o^ 0 l ^ 

^H-g. AV-g-siTiq- 7H21 <y=* #c^h ^ ^ ^ 5A-°-2-5L £.371 ai 7>^| 

3. 
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nejuf, o]e^ ja.3 fir iE||o|E)t t^U- aflofl £.a(yoke, 7H\%)2) ^s. £-*2<>l HI, HHI Aaa) 

«• f£I *l«l-<^ €^sHr eg Ji7>^ ^-g-^^7]l- Ai-g-^ 0 ) *H. *fl*M 

^al7> ^} -a hi T^»l-8-°l <23* 7Ha sacf. 

^7l^ S<H^ BLDC 2-3^ fc^-fr 71)^*1-71 ^ ^*J1»IJ: *)) 99-213573^* *«| 3. 

cHiS)]^ <3>1 a) <g ^ BLDC 21^^71- 3*11}- nfl ^ 5] *l*-gr ^ifl^l^i -g-^ofl £af 2«fl 

s&7]Q ^--a- ^efl^l « 0 H2l BLDC S-Elfe iEflo]E| Sl^^Hl tfl*H cfl^l 7>7l SIS.* TgAjst-o} 

*U ^ *1l2 3.1=1 «J ^E)lol^|oll Slsfl ^ 3.^ f-^Jicf ^Eflo)^ S^ol 2M||S ^7>5l-3L, 31 E- *\q 31 >& 2«fl f^V 
SV£°-S.3. ^ ^ H5L7V 2H11S *7>SH, ^-^*V oflAl<g^^ cHJ 5.Ei f iJicf ^c^£. 2Bfl o^s} £ 

°l^^b s^ej^ u o v^^ j2.E|fe o^a] #^-g- 7}x1ji 5>1-°M-, #7] ^ ^01 *}-xl?Hr -t-^-°1 ^.2-3. *8 

A^5)<H & .2-2.3. 7>7l *)tg-ol £0} A>-g-*}- Sj <3=6fl t>l«l-0^ ^-^-^ ^ ^£7V ^0} sm$\ Sl^ol ^-Cf. 

S.^-, S.3.* J2JM* f ^§V7l ^«fl ^7lx> ^Ajoi ^7>Al?lBl^ ^^-ir ^ 7 }Al^o> «V7) ofl-g-ofl 7+ 

<*X\<£ a^eli « 0 v-il^ ■§-•§• #^fil S<H als)-^ ^H* *l--8-*W»4 t^s} 

^7VAl^o> 3^ ^-g- 71-X13. 5£-2-^ ^3-2-3- ?m^r Aj-^Al7lfe -gr^-g: <&51 5U^. 

o]e|^r^l^«^*|-7l ^Sfl ^- ^Al<g ^^Eflsl 2.E11- *I12001-00879253:(2001.12.2 

9)3. ^^Vtb«> 5tl^. 

^•71 °J>a1<£ S o^El-«a^- 4^ 7l^fi} ^A]<a 7j BLDC S-eHlAi ^7lx> ^tflol&|7V ^7fls>fe °i 

^oJ^a^i S o^s. £ o]5H ^i^S. #<^a^ ^>7l 7^«J-* #4iAleg ^>7l Jl^t* 

o^A^ 71^21 o«Al<a 7^ Ej-^o] o>ji 5£fe -R-xlS>fe BLDC 2- El* 5} 0 1 ^- 

asm o]e|«. s«H7> <U7m ^ fflfe S-Blfe ^-71 7>*1 ^4* 7> ?^fi5 

oi ol^ ^ ^^ol *joi 5 ^oi 71^-aj *^^1 ^* 7>xlol 5U71 

93-22682). ^ 7l#^ ^ ***** y*; *fW^J SJ?t, Jt? 

Si« s<H vfl^al ^Ai^- TiAi^isq- s ^ <q^^ ^^v ^A^a^ ^ ^ ^o] sm* ^ 

7>SKr €-d7H Cfl^; ^Bl-g-i ^7>W. 

^efl7l# 01510HH Bfl0lcl<g a<HEHJS1 S-El^l^fe ^BflolE^ ^6|| tfl*_V A^Aj-A^ ^^7] ^1 tfl 

a|h1^7> al-g-^- $o]7l ^s><^ t}-r^ ^r*^ ^'H ^1^^ aZ 1 ^. 

« #^0,^ oJJ Al ^ EKl^ ^o]iq«a S<H E+oj^ ^ £ 7flAi^ ^ ^ *°]t\<$ a** 1 * 

5 5J^.El « 0 VAio! BLDC £B1* s*l#^ ^12002-0036003^(2002. 6. 26) « ^2002-0056617^(2002. 9. 17 
)« «V 5Ucf. 

a>71 AiMoHA^^BfloiEi soisi * 21 ^oll fAH sl^x}* Hfl*llHl sl«fl ff*^55 

oflllsfl ^EflolEl sols) AJAVAJ4 2.e^ #3-8: 3L7fl fe<^ ^ Aife ^1°^ SX^r- 

sea A^^ofl^fe ^BfloiE^ soIsa^ t « T s<H» aV-§-^ X^VaWI. a^l 

?SVftfSJ a«o] ^a J€ c}^ ^ s ^^i* «^*|S7i*(pcBH «fl1^H 
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ol ell- ^ a] sj-fe «>- -I- *fl o>*V^ 4. 

Aj- 7 j*V £°1 ^Eflo|e|ofl SOU- ^flt S<H°fl tflt!- ^gAH «g-g- ^Al7|l Aj-g-t 

^ £M #-g- ^Aj 7 ll Aj-g-^ 5L°] f2c*)] Ul§>^ &&7] If-*}*] -g-o] nfl^- 7^ *V aVigofl 

El 2^ ^2:7} IL^S SIC]-. 

fe fial- oil- 3.e1°1 a} o] 74 tJ" fife a)Hs!*1 ^XM. 



a*2H -& °l^?t *2fl 7l#^ -g-All^-g- ^<d*H =1 Cl-irSEl f 2,1 ^fl-g-^1 2] Sfl 

'^EflojEl S<H» «fl S<H ^1^1 ^-ofl cK^o} iBflolE) So} 2:^^11 A]-^0_S. $1*1 S^A^ 

*i s<a-g- ^Ai% ^ ^Ei)oiEi ^-2^1 ^«ii ^EfloiEi^ 2^ 49*1^-8: a Tii ^ ^ s<h E^ E-1 

i- S.E) « 0 >^s] BLDC -2-Eil All^-«1-^ 3] 

At c)-^ s.^ o. ^w. ^ 3.^2)- Jf^-g. <g7^S}-A^ ^7)1 AV-g-?V olA^e ^jg. 

ifl^S). Al^Aj-g. feo] o^jig cil- 5LEl fit 5)lol^<g S<H 3* 5-^1 *8-*M BLDC S-Ell AllWiir 

31 51^-. 

£ £ Cf^ ^-^^ Aj-71 iB)lo]El» ^71^ ^11 A>-g-^- <?UiH HSflS. #7l <g*| 

^ Ci-ir S-^fi}- ^1 ^^MM ^1^71-g- ^€^§- 3HC}<£ E^J SE] 

BLDC A)l^-S>fe tfl <&t)-. 

-& c}s. o. Aj. 7 ]^. ^oltq<g E}<?j c^-i- 3.E] «j-^2l BLDC 2.El-§- ^^11^ ^H*M ^ £E^2] ^fls 



XJ. 7 1*V s.^^. ^§V7l ^§V^, £ t^^r ^1^ ^^-^ ^1^ 7V¥*>7fl ^-z}"^ Sl^i^; **f 
5. ScflS «MsU uH/Sl^ TVofl oj^sv 71 ell ^3L Al^ rfl^V 7>^o! aj-cfl^^- Hfl^s]^ vfl^- ^ 5^^- 

s.Eis. oi-^^i c^-g: s.Ei^; ^-71 ^ ^ ^ofl Ais. ^-°atb S^i ^^1=1^ m «^ ^^1 °1 

El S<H7> ^«o)l S^o) ^Ai^ cf^ Si ^lolE^ S<H 2,^^11 ^^l^^/^l^l ^1 fBl^: 

^^fil 3.0] ^Xl^-Ofl 7>i^t.V Aj-BflS. ^T^^Aj A>-g-*H *^<H1 ^Sfl ^3. ^AjS) 

3, .11 SH-^bll JL^€ <a^l^ i^ol^S. f^S|o1 ( ^71 ^ * S.^^ «>cfl^ o.^. wfl^^ 7>A^ 

^' tfl« SEl-q- iZl^- SEl A>olofl <H*m ^21 ^BflolEl **H ^SlS.71- ^AjSj^ 

3) '0.5. ^Cl<g E}-<y C-ll- S.Ei wj-AlSl BLDC 2-^11 Afl ^-W. 

#7] <a^l^ ^EflolE-lfe Aj-71 Cf^2l ^Ell^lEl S<H^, ^"71 ^^0^ 1 t^Rr 

^<^A5 iLHloO- AV7I tH=°} iwj ^q^ofl ^A}^ Cf^o) s <g^ ( ^ofl Aj- 7l ^.ajo,] S <^ol ^Ai^ 

^EflolEl S^'s^^ll <^3- Ti^^-S. ^-g-^H 7.]^}^ ^AHl tH-i] s<a* ^§>7l fl^ ««*83 

SCJ ^-71 xl^^ofl ^^o]El sol S^^ll QJ^^: ^^-S. 7.>^S ^^1 *1*1*V 

71 ^tb 74* ^^l^^/^l^l^ 2 !-, #71 4^ ^Efl^El Sol S^^ll7> *l*m M^2l Sol X^l^ o a ^^ A]7l 
71 <t^SlAj ^13. -§-^S>7l ^EflolEl ^l^l^lS. 

ol 7d o AV7I AV^S- ^^l^^/^l^l^^ SOl AlAl^Sl Zl-Zl" Xfl^ ^ *l^°fl 04^01 ifl-f-ofl CH^SI 

iEflo]El sol S^^lSl *1^-1 ^-g-Slol ^XlS}7l ^ 31 ^ 7>ol^ M.®7]<%, Z|zl- ^71 ^ ^ ^1^ 7>o] 

^ ^ijfl^lSl ^°fl AlS. cfl^SM ^-oj^j. £3 O.S. <a^- ^A^s|ol Aj-71 cf^Sl ^EflolEl sol S^^ll Sol 
ofl 2:^^ «fl ol^^- ^EflolEl sol 2,11*11 A>oHl afl^l^ol, iiEllolEl sol 2i%Z\)7} Q^»^SL3- o}^}^ ^ 
AfltboV7l C}^21 Afll^W7l2l-, Zl-21- #71 vflJf ^ 51^- 7H^ #iffl*lo] Aj-^ofl A^ cfl W O^ ^flfc 7_V^ O. 

S Aj. 7 ] d-^21 AiU^^-1-71 AH^l <g^- ^^jSlol Aj-71 Cl^Sl ^EflolEl SOl 2:^^11 S<H Tsl^^o)! ^ ^ 

71 ^EflolEl SOl 21 xfl/2l%?lofl ^^J^^iLS *§^€ Afll ^ A112 ^W°ll i^lolEl 3.o\ ^^ 7 \ ^ 

t$$\ ^/^S. oj^SV^ 7 A% ^lW7l $m ^31 Afl2^W7lS. f^^ol, AJ-71 A*r3\ ^El|olEl S^ 2^j^l cl 
^21 ^1 ^ ^12 itt^H 1^ "A °^^t!: Al^^S. ^^1 ^^^l^lcl-. 
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>#7| ^EflolEi 20] 2:?jXl» 3.0] 7.]x]#o\] X) °1 ^ *b ^ Efl o] e] 3<H 2^*fl£] A^o)) u|]*|£] 

<H, ^^o]Ej _2<X i^Xl7> Q^^SLS, o]^}^ X|#*M cf^Sj ^11^^1-712}-, A oM sol X*l 

S\^&<*} V\-^9] ^1^^-1-71^ EflW ^H*H ^^^-S. $^3<H ^"7) Cf^S} r^EflolE] 

3.0] 2^311- 3<H *l*l#°fl i^U- nfl *V riXM N 3<X 2^131 sq^^ ^}°H1 ufl^S) 0 !, ^I 0 )^ S<H ^ 

^ fl*Hi^/jqx|^^g. ^-7) c^<q ^<g^ ^uj^ m^- ^ <q.sf ^>fflx| *H?-X) zj-zj- ^£ cH- 

S) *U ^ ^12 £^l-7l2K ^7l tifEHl XI 1 ^ *12 ^%#7)7V ^^"SlS-S. ufl^ ^ S^1&-g- ttl-EV 

^^ofl <a^^V cfl^sH xll 3? XI 2 ^^P-^iLS. nMd^M. ^-7) z\^c$\ ^<£^ a. 

ul 4z^o| X|l * XI 2 cHr2] Xll ^ *fl2 ^^r-3°11 «fl ^ol^ 2<H aUXIfe 

^7} 3.0] *l*m-8r ^-71 3.<&* #tJL #2. ^^le>7| ^*V^ W'S 0 * tl*fl€ £ 

*^ eKl*l- ^-7] cf^s] 2K1 <$WX| 5L<X ^l^^r* ^-f-sfi^- itflo|E^ 

o] ^ o- # 7 j Cf^fil J±<?1^ vfl^- 5)-^- 2-^Elofl <yX]S ^^31 ^7] 5L<&2\ 

2\<L3. ^o\^- SVM-Sl <^^^* 3 iW^. ^"71 ^^olEi S.O] 3.o] x]x]*&S>] 

^^.^ ^^^^ <g^^2l ^91^ ^Hii <?!^€4. 

AV7I Ell- S-Elfe xfl^ ^7> ^^SlJl E}^ X|l^^-¥-7V 3]^o.3. ^^£)<H ^ ^-8: ^1^35 

ill^^si ^11^^ ^« -fr^m^ ^i^s ^12^ 5L3i<a*h ^71 xiiw^ 

XI g jacfls. Xl^m xll ^ S^- 7V^^, ^-71 ^)2^^ vfl^^o,] m-^-o.s an «M3 

^ Xll Nn ^ ^S. cfl^tt »J:cfl^* «fl^l€ X|2 ^ 

^-71 Eil- SE|fe Q^<L3- ^ ^7] ^ SLEL 3] &##<LjL Bfl^ J 

N?*s^^W4 ^«*^<»l "1*1*^ ^ 2 N f \ J ?? 51 2 

^€ xis. ^€ sa^. 

;3^1 3 J2 Wl xToH ^-J*H -EflolB! 3.0] 2:^X1* ^IJJ; ^W^^ 

X^ 2l*(1^4^ Sl43 s<x^ ^l^*V3i ; J 

?W : » ?^2k ^ ^ aoi m ^ M **W BLDC ^ ***** 

ejl^oj a <X Ef<y Ei-t S.E| w^Sl BLDC ^12;^^^: XI 
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olB) 2<H -^-^ fre-|*M °<H%°fl *U ^ *12 * *fl2 ^^}s] XI 1 ^ *fl2 

ii«J^- 1^)5. -^*Kr W ^7] JiLU}o} 7 fl 2 S-^fl^l A>o|ofl s^J-g- 

o} cf^S] ^EflolEi S<H S^l* ^«l*Vfe ^1^; A o V 7] Cf^^ ^EflolE^ ^^^1 Z}-Z^ *fll ^ X]2 ^^"1-71 

#<ysH 7>^^*v ^-EfloflAi zj- <&^» A tfts. ^s. ^*}S= &n$-; «&3sH °l-8-$ °2 A i£ 

-i-^oll iEflo]E| S <H^ ^/-S^'S-a- ^S^a ^^S. iEflo|Eil- §Hl§> 

^-^l^; ^7] °^1^ ^H^* iflJ?. 3.El<4 S\^-S.^\7\ 3]o]z)<£ ^ SL3. «1|<I^ t^f Afolofl 2} ^ 

^s]^ 3}* f^il elicit h+oj c-11- SEl « C V^^ BLDC S-E^ ^a^-i- 

aJ-71 elicit 5cL<H Hl-<y 3.e| «H2l BLDC 5LEW SW*lfe Ml-¥- 9i ^ * 3.3 ^ 3-3^ ^ 3*1 
Aj-olofl ^-g- ^-3. «flx|^ cK=Sj >i^1o|e^ 2<Hf 71-S.7V $4^£.S. ^EflolEi sol 2] 2j-;*i ^-^-o] o]^ol 

7]^ ATS-*}*) 

a> 7 ]i&. go] igx$6\}x\^ 3Hc}<a S cH Efoj BLDC Ei-i^Ei ^» 2]*il S-fNi ^ 

EflolEj soil- ^tj- ufl S ol ^l^l^Hl ^EflolE] 3.^ 7V1-0_S. ^^S}^ Jl^A]^Ai z^-zl-21 

^ ^^A^fe c-l-i: Ml^- ^ S.El2f QI^S}-^ ^.g. A>-g-tl- °J^iH Ir^^^S oj^fls. 

sq. ^- ^1 s^oll ifl^oi A^p-slfe — ^ ?f-^AS BLDC ^1^^. 

■g: ^tgoflA^ ^d#-^€ s«>|El-<a C-ll; « 0 >^2l BLDC ■S- < a*Hl ^Efl°l^ ^^-^ *r Si 

^ ^]^7> -§-ol SM, S9J T^^ol ^ JL, 



(^ahd 

£ la ^7] £ lcfe £ ^ sHl 0 ^^ S<HE}oi ci-t S.E1 al<tcl^l 2-^2\ ^^H, H la 21 A- A 

€ ^ B-B-?d 

£ la vfl^l £ lc<^l ^AHl^ s.^1 4^-7121 Spf»ll 4^7121 ^--fS. Sl^i ^A^l^ rfl ^ 

^ =f-^% gsi <&^, oHl ^l^-Elfe 5}^ *>w|cl-. 

a £Am ^olrq^ somo] o]^ S.^ ^21 BLDC SIBKlKr HTll £ lc^ ^ol ^tJ^ *>^-^(2)<J 3«H ^1 

A 5^ 3* ^^°H 2«(3b)ol i*|ol^(3)4. ^B,lolEi(3)2l vfl^ * w 

^Lisl A>7l^(gap)* ^JL 3Hll!^3. ^(6a,6b)ol «fl ^1 ^ *H ^^S.Bl(5a)2l- ^SL3(5b)7> -fl-H S 

oja. as =^<g(8)2i f-a^i (7)4 <s^« ^^^o)4 £t^3i sitf. 

#71 ^EflolEl(3)fe *it^ »m ^ol tH=2l ^BllolE^ S<H(3a)7> HA] £1*1 ^o. ^ aJsl fl^l ^ 

ol ^ ^21 ^Eflolel sol tfltl l-xgofl 2l«fl tg^slfe ^BflolEl ^*l^l(3e)fe ^tli"^ 1 !!^, 

^3(t)Il^W^J 3* «W(40a)fe ^1^-7121 *M-«(2H <«* ^ 

61-71 S-^-Ei l-ol SLE^S -fi-^Slfe 7V^5}fe 

a ^ S cH *lxm(4)^ ^« 7>^ ^^1^^/71*1 ^(4a)4 ^«1*V^ ^f 1 ,-^ 01 ^^ 0 !, 

ii'^lOc)* i* I 7l"l3(lH -I 7V^s i^^-l7V ^^^^ °J^£ 41* 7>^^-l ^711 

£ lc4M ^-^^ix 12fe ^«<H. 3# ^^21 ^EflolEl a«(3a)«H tfltl- 7)H^7l 21«(1 s| 

qqjl cj^ s.eK5), ^ ifl^-S.E)(5a)2l ^(6a)2l fl^S ^#«>7l fl^- fl^Aj« -S- OH ALL) IC 



- 7 - 



^D\\mo\ 10-2005-0000245 



10£ 7VHl?Jcf. 

^•71 elM 1 ^ so^oi cl-t 3.1H u o v ^^ BLDC S.E](l)fe ^12002-005661731(2002. 9. 17) 

^ £. lb2j Sj-y-SSj S-W^r £°1 vfl4^.3(5a)2l- 2l43.£l(5b)2l 7l^(6a,6b)3]- 4«-*l S^(3a)7]- *>uf 

21*^^^ *>7l2]3.# 3^8*2.3., 2<H*l 2M 7>^«V^| n}-^ -g- t^W^r S 

o^-i- cf^S] 4^ ^EflolEl a<H(3a)3. ^o] 7Vir5>7fl =|$Ua. *fl-§-*Hr ?H 4# 2-3 

n ^ ^6]E-1 Sojfe 3L7]A fl-i 3-7flS|<>1 ^S-^^o) 7^21 $>j| £M ^o) 

^-^Sj)^^ 7*\^7\ ^JL, E&tb 4^ ^1°13 S<H(3a)°fl cll&V ^Alo] ig-g. ^Al7l» *HJ-*M T^-S^Vfe 5J°1 7H? 
*V7fl SH SQJ ^ ^^Hl flltl 

ZL^u)- Aj. 7 ]2}- ^-o] ieflol^ s^S $1^ 4^ ^Eflol3 Sol(3a)3. "IHfe- 7fl^ ^ °1 3 S<^(3 

a><Hi tfl'^ sn ^m^, ««a) ^3H3 *i~§-sh= ^a^Tii ^°i 4 °i*-§: 

oy^ofl 4 .g^ofl nJ-« ^lolcl<a SoJeHJ 3.3 ^21 BLDC 2.3(1)^1 2^ ^*H3^ ifl^-Aj 
51 2a ^ 5L 2bfe ^4 4 ^V-g-s}^ £^ ^<>13 3^21 ^>*1S- ^ 2- 2a$ A-AAl #^2., £ 3a ^ 

£L tf-rioa AV-g-s]^ #3 -S-^^ ^«13 S<H(3a)fe £2a^£ 2bS+ ^o] <m##<H, cfl^= 
o'i-Laoiji tflW^^H ^ «-*«>l ^r€^^ ^-sVW^l ^«(31a,31b)<>l *8^^I«H Sl^. ^ 

5«. 7 > tiH^m Hl^ 1g ^^ollfe ^4 #'a^l(30a,30b)7V <a^sl^ 9X°] °lt #^^l(30a,3 

Ob) A>oHlfe s<a(3b)ol ^ Si-fe *g^3<H 51^- 

£ S<f M-oH S<a(3b)2l « <S^^ ^SV<^ <^^^(32)* W AVg-^vHE 3c 

*i^i7i ^^v wjng(33)-fr jhh^I vfl^- *«^l(30a)^ afe afe ^-Hl * 

ol ^ I* S ol(3a)2l- ^.»J(30) #4) S^^r SUiJE. t^^^ 

vfl^ ^ 214 #€*l(30a,30b)fe HJ ^fl-13 S^(3a)2l xfl/214 <g W(34a,34b)2l 21^ tfl| J W 
S^k JAT^ ol-o^^ ojji, 4f*|.^ol^ s«^(3a)2l vfl/214 <a^(34a,34b)2l ^4 « 21^ « 

5^(30a 30b)^ ^4 «=8«- 7lel» 5A^. ^1 ufl^- « 21^- #«^(30a.30b)«^^ s<H(3a)2l ifl/ 

(34a,34b)S S3 Sft^ ** 1*W **** * ^ 

^ § ^^Aife £ 3C11 5. Am ^21 i^olBl S<H 3^*ll(3c)t S^(3b)2l « f f 

71 fl*oa £ 3bi *^^2l sol ^jq*(4)* ol*^. sol X|X|*(4)* ^^^(40)21 xfl^ « *|*6| 

lioli ai(3a)^ W%*3? 5^ ^ Slfe ^« ^ " - 7r ° ] - **^W1.42) a> 

ol2l ilv(43)o)l^ zl-4 iL«J(30)2l ^ 214 #^Al(30a,30b)oflAi ^}o}^ S ol(3a)2l xfl/214 «3^4(34a,34 

b)S- Sa^l ^ 7fl« 0 >44* ^r-g-*}^ *l*l*ch 

ri*ol AJ-71 vfl4 ^ 214 7H- «*^(41.42)«|fe ^EflolEl sol S^^(3c)7V nfl ^ 

553 5 5J»7l (45a,45b)7> aaiAS. «*sq«H fli*. -1 ^4 ^JS. * ^1)21 

5l * i«7l(44a.455fc W n«»l£ §^^1(42)21 ^1 ^ 42 *«7l(44b.45b)^ *|a 4 
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444, £ 3c4 44 4^4 ^EflojEi 5lo] ^%j*fl(3c) 444 ^3144 s4(3a)4 44^4 a 0 v^« 0 v^ ^*J-f-(31 
a,31bH 44 ^12^^-1-71 (45a,45b)7f 444:1, 444 ^144 514 S^^](3c) a>4o|1^ 144-44 (44a,44b 
)7f 4^44. 

3 44 4-714 3.o] 4*14(4)4 4444 4^r4 ^Eflo]E] 3.0] 3:^^l(3c)» 2;44~cr 44 *U44-#7l(44a,44b 
) ^ ^124444 (45a,45b)°ti 4*fl ^£flo|El 34 S4*fl(3c)4 4444 : *1- ^^» 0 Vfs) 3=44471- 444^ 44 
S\2-£_ 4^4451 2:^444 7>¥*r4 44°fl 3^ ^4°fl4 olAiE -S-^-O- o]^. ^xlAj-Bfl^ -B-^)7> -g-olSj-Tfl 4 

^¥-44 <r 44 ^^44°] D )i^ 4^44. 

SE4 444 44 7^44 ^E]|o]EK3d)^ ^3144 ia4(3a)4 Ml/S|4- 444(34a,34b)7l- 44 ^o] ^-f-s ^ 

^ ^ ^ig-fc o|f 2 ol o| Z\^9\ ^EflolE] 2:^^l(3c)2l ifl^ 4 ^1^4 44517V ^7l| 5] 4 iE)]o)E^ 

(3d)4 ufl/^^-ofl vfl-!filL4(5a)4 sq-!MLEi(5b)2}-2] AWofl e^44A-|£ ^ 7 l^(gap)* 444 4 

£ 3b<H]Ai 444 4*114Jl 464 £ lc4 44 °J A 1B 4*34 4^4 «fl <t444 4*1^. o] ^4*lfe ^EflolEi 4*1 
m3e)7\ 34 44 4(40)4 444 4444 ^*H3.$^34M*f| ^EflolE^ 34 S^^](3c)# i&4 444 

(40HI 3.^Al7]7l 44 444443, 47^ S <g(3b)^ ^3. 444 444 444(32)4 4^44 4444444. 

44 444 ^-o] 3.°] *144(4)4 4444 444 ^3144 24 S4*fl(3cM- ^444 34 4 -tffS. 34(3b) 
2) «j 44» 44*1-71 444 34 4*14(4)4 44<>fl4 £ 4a ^ 51 4b4 44 444 £444(48)4 444°fl 
wfl44 44^4 L, 3(47a). 0 -ii.44 444 44^-4^4 4444 UI^M «fl*l€ ^4^4^(47^°.^ 444711 afl 
oic} ol ^ o- cH^S} £444(48) 444 -S-4°fl *A44 o] 4c %2i), 44^'4 I 3(47a,4 

7b)4 44 £344(48)4 44°ll «H44 4^ 4^**|£(49)4 ^°o v * ^^^14. ^-514. ^71 £^4^1 

H 4c vfl*l £• 4f^m ^ 4^14 « ^Aj^si- £L4^fe s4 4 ^1^4 ^£7> £444 5£4. 

s<a(3b)4 s<a(3b) 444 s^<a^°o v 4'& £ 4c4 ^4 ^^144 a°1 s^^l(3c)4 a.^(30)^l «r-*4 <S 
m#(32)4 4sfl ^^5. 5A4. 4 W s^(3b)^ ^ 4^ <?i^^(32)4 *m4 44 

°^^^4 ^ ^tll44 S4 S^^l(3c)4 <3 ; t^(32)-§r S4 ^1^1^(4)4 ^^%^(47a,47bH ^«V4 ^ 

43i, s4 4^1^:4 4^«fl ^4 £^4°J(48)4 <S^^(32)* ^4^°fl 4*fl ^4^°fl 4«fl s^Ob)* "3^4 
4feV^44. 

= oi^ s^o^^v-i] £ 4d4 £4 ^3144 s4 i^^l(3c)4 s^4 444 -SU14 *«4(30a)<^l ^^§4 ^ 

(33)^*44 ^ sol ^1x1^(4)4 4^^^(47a,47b)<Hl ^°J44 s<^4 £^4°J(48)4 #4^^1 
4«t| jl^4 ? J°11 4«fl s°i(3b)* «S^44^ ^44. 

M) S^^^^^r S. 4e4 ^b)14e] s4 S^^l(3c)4 ^(30) <Hl 444 ^^^(32)4 44S €-<iH 
4sJ"<a^ls. ^<a*VJi, s-a(3b)4 ^4:^ ^^^(32)4 *>44 "14 ^^44. 

^jt ^EfloiEl s4 s^^l(3c)4 444(32)4 s4 *1*14:(4)4 4^^-^(47aH -a-°J44 2^*^, s44 <a 
^-i: iL4^i ^^4(30a)^ll ^Aj^ 4*^^(33)4 ^44 ^ s4 4^14(4)4 ^^^^(47b)<Hl 4"444 s<a 
ovvfl^. n}^ Aj-7l 4^4(32)ofl 444 ^4^1 4«fl s4(3b)4 444 4^ ^44. 

til s4^4«o v 4^r s. 4f4 4-4 ^£1143 s4 s4^1(3c)4 s44 4=44 ^-4^ #44(30aHl ^^4 4-t 
W(33)-8: ^44 ^ ^4 444(4)4 4444 ll 3(47a,47b)°fl 44«l-4 s4(3b)4 4=44 #44°fl 4«fl ^4 
si«(i s4(3b)4 444 4 ^44. 

A3- 7 m «>2i- §4 ^ 44oflAm ^Efl44 s4 s4^1(3c) 444 s4444 H 4c ^^1 £ 4f4 44 s4 4^14( 
4)4 ^44^(47a,47b)4 *444 4tfl4^14 #44 ^4 **V4 4^-44^^ 2<H1 44 444 44444 
-g-44^1 44 444 ¥4 ^4-44. 

I&4- 44 s4 444(4)4 44°ll ^44 4^4 £444(48) 4 4°fl 444^ 44 4^fl £fe 4^4 44 
oVxa'ai o. s<a ^ Aj-^s. ^Aisi^^ 44 «11444 5U4. 444, 4^4^ 44^^(47a,47b)4 -f-44 

«5^4(32) £fe s4(3b)4 £444(48)4 444 #444 444(5= 4c,£ 4e), £fe 4^ -8^-44 4^4 44 
4^44 44 s44 uflAisi-^ 4444£ 4 4*>7fl ^gi4 444 ^Tfl 4^44 Si4. 

44:°il 444 ;hU4ahhi ^ riEfloiEK3)4 s444°ll cfl44 4444. 
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44 ^e||o1e-| S^( 3a )7l- a.«i(30)^ f-^-f £21 ^-f-ol) #°j£lS 3<H£ *W-2l <S^(32)°1 ^® 
*](30a,30b)s} S.^e)oi) avoj^^s. ou-je i^ofl ^^ti-cf. 

Zl^ ^EflolEl a<H(3a)<4 <a^))S. ^^^1 a.«l(30)^ #iS^l(30a,30b) *\o]2) s\^o\) ^Aj 7 ]«- o|-g-SV^ 
3b)* *Md*M 4^ ^EflolE) 3.0] ^3*fl(3c)«- 

o]a]*\, S- 3a2j- Ajig^ ^]^1^;(4)^ Aj-«.o)] Aj- 7 ) cf^S^ iEflolt| 3.0] ^n)(3cm ^.Q^^JL, S 

°] 44#(4)2i 3.°^^ s.<£ ^^^H 44 4 ^ts. "S^aMS £ 3c^ ^3H4( 

36)7} ©Jo^n}. 

#4 S. 3c2l 71-2:^^ ^SM4(3d)^ ^4-g- WEl£ 4"§-4-fe ^ ^^ofl t^Sjfe 43* Qt\ 7 \ 
45L7J- ^44. 4*^21 4<M4 S©1 44 43 (air gap)* ©i^SMl *444 44<^ *$5- 

* QO.^: ^.S.7V Sic}-. 

©1* $14°} 44 B l^«J-4-°-3. 4 ^31 ©14 s©K3a)4 ufl/21-^ <£4-?-(34a,34b)2l 4-t- ^"S* *fl2l43. cHr 

21 iti)o]Ei s©i s^^ioc) ^-44, s©i 444(4) 4^4 s©j ss.^- 4-^4* °133H) *r 

4, f-4°fl^44 BMCCBulk Molding Compound)^, l^ 4 ?l 4 £ lc ^ £ 7<H] £44 ^eJ]o]e](3) 
7> ©3©144. o] ^ijL ^^.S>cf^ £ l c 4 §ol ^"71 S©1 444 4^4 iEflo^ 44*fl(3e)4 4^4x7 «S^--?-(40 
a)« ©J315L 44-4(2)44 «©1] ©l-g-#4. 

5. 7*114 n}^^ JM<fl± 12fe » IC 4i3*4» 44^4. 

ol<q. ^-o] # i^o) ^«-3. 1^4 ^©14^ AflBj-7H| ^-^H 5LEH4fe AflHl-A]2l S ^71^3 ©.5. 

olsH ^7>44 *I41©1 _9_^4fe 4* *fl4^- ^ ^Tfl 4^-°-3-51 #«fl* T-fe ^45. 

* ^7V 4^44*1 44 44^* SriL^ ^ 5£i=h 

•g-*(l a>a1£, a<H ^-cfl A>Al£, ^Aj-Efl ^-cfl£ £ 5aSl -g-^ ^tllol&l s<H^l tfl*V A-A^i ^£©1 
cr. 

£ 5a tfl^l £ 5d» #J1SV^, €- *112^ aHH ^EflolE^ ^ole] s<H(3a' W ^ ^^7} 

^l^Alofl«q.tq-e.7fl,S<H(3a' )21 «a=^^^ ^^ol ^^£j<H ao^ X|^13&(4' ) 

6(| cf^P^ ^e1]o}e1 S<H SU*fl(3c' )» ^o-s. ^^1 ^^SV°i *W>7l >qi ^ *H2 ^^-*7l(44' ,4 
5' )7V 7}o|H *iffl^ fflol *(40)£-S ^ ^^-S. 9l^"£l<H Sl^. 

*H2-aAHfi1 S<H ^«(4' )«- ^aVz|^eH1- ^-fe cf^Sl ^11^^-1-71(44' )7> «:^(40)^ 

#3 o.S ^^£l Jl, '+' ^Efl^l ^21 ^|2^TO7l(45' )7> «-^3&(40)2l 2l^o»l ^1 

^^71 (44' )2j- cfl^ol ^^o.S. <£^i& ^^£l<H Sic}. 

^-tgsl ^^-^^HH^Ife tH-Sl ^^)°lBl a.<H 2:^^l(3c' )» Sol 7.1^1^(4' H S^^" nfl >=Hr^ ^1 
^«7l(44' )7V©l^^cl-^2l ^EflolE^ Sol S^^lOc' )2) tfl^ AHo| Mfl^l^S, ^2^^1-71(45' ) 

7> tl^^r cH=2l itflolEl sol ^^^l(3c' )2j 21^ A>oHl ^Aj^ ^-^-(SHl Bfl^lSlol, ^ ^Ellol 
El sol 2^*fl(3c' )2l -fp^-* ^^1^. ttfeM, ^12€^H^ ^l^H ^ *W*(4* )^ 
a^£ c}^2l ^EflolEl sol a^*(|(3c' )* xl^l^-cl-. 

Aj^jq. ^-ol ^2^^^1fe ol^^v <y^^V iEflolEI sol S^^l(3c' )2l 21^ A}o]6\) •+• ^-?i(S)ol ^Ajsjs.^. 
^EflolE^ Sol(3a' )2l 2lJf 91^(34' )2> £L^l(30)2l 21^- !-^*l(30b) ^^(31' )©1 # 

^l2^Alofl2l ^EllolElofl cfl*V v+olxl ^S, ^ =L ^-g-jL^fe Afll^AHl2}- O.S. ^9JsV°S. ©1 ofl cfl 

£ 6a ^ S. 6bfe 44 -S- ^21 ^3^aH16H ieflolEi s^ ^^)s\- 3.0] z\x]^si\ M-^tt 
A>Al£ ^ ^EflojEl solofl tflt!: ^-cfl^olcl-. 

£ 6a ^ 6b* ^ ^^1 t)13^aH1o)1 iq-^. iEflolElfe cl-^21 ^sl\o]&\ S^^l(3c • )2l =f-^7\ 7fl2 

aJaHIo} -a-Al-sm iL^l(30)2l vfl^- ^ 21 ij!- #^^l(30a,30b) *V^-°fl 44 SL^ A>4^2l ^^-14(30 

c,30d)7> fl^^<H Sis, soj(3b)(£4sl4 ?**)* ^^/°J:^*V7l 7}o} = ^(30e-30h)ol $^sq°1 ojo. 
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2J X]l ^ *1] 2 ^1-71(44' ,45' ) cflAlcHl «r^#(40)2l t>]-eH] £$-I-7l(30c,30dW tfl-g-$- (47c,47dW 

^, ^-71 S«H *1*1^(4 « )-& ^£ *f|l 91 XI 2 ^^-Hl^ t^I^sz)- t} s.7l| BMCCBulk Molding Compoun 

^I^M ifl/^-?- M*|(41.42)7V ^^-t^Hl «r^fl:^ u^ofl £^i§(47c,47d)°l SU, 

«^«(40)fil Ml^ofl^ Ci-^-o] iEflo]e|# ^7}S\ arV4-^(2H 41 -^7] H^7] $\^-& ^-f-^(47e)°l 

S!W(40a)7> <&ms. *8^sW SU^r. ^"71 °i^(40a)^ 4^7)s1 *l-?-^(2)^ nfl /fl^UM^ Y 

^s]o1 H o.s. *elOielfe #o] £Els 3* *r#Srfe 7)^ ^cf. 

14^, 7*3-*) *H 3 ^EflojEjofl 5U°H-fer H<H(3a' )7> £L>3i(30H 3.<£-gr ^*fl( 

3c ' m ^^-»7l(30c,30d)l- 3.°\ *1*1^(4 « ^^^(47c,47d)^ iHisH A^ A^Jtf. °1 ^ 

^-l-7l(30c,30d)2l- ^^^(47c.47d) i^^Sfe °H!r*<H, ^M-g- ^fe ^*}- ^- 

3.^1 >iE)]olt| =?<^ 2^*)l(3c » <i]#^ ^-g- 7>olc^.( 30e _ 30h )^. ^.g).^ -^-s. ^^S>3., Cf^o| iEl ]ol 

a<H 3^*fl(3c ' ) ^f-g-ofl tfl«1-^fe ^-7it.v xli^^Hm -B-A>5i-7fl <i^:§H3 oi^.^- tl^s ^l^V 

°i ^T 1 -^^ «<K^-g- 

^i)-^ A3. X13^*HHH5. 3.°] ^1^1^(4 » H cfl^- cf^^ i^H^l S<H 2:U*fl(3c * HI tfl^ ^-^«V7fl 
olifLzg ^ oJ 31i o| ^-f ^^}olE] S«H 2:^^l(3c ' )^ $$>9-1Ml- ^^ a o V ^ S^^^l7> 7]-§-^ ^^S)£.S- 

^ nl-^ cil- BLDC £ lc°ll £^1^ S.Bl(5)fe 7.>^(6a F 6b)°1 ^3" 

± »fl*l€ ^^-^(5a)^ ^^-S.El(5b)7l- 13 ^SV^ iflJf ^ <q^- =^l<a(8a,8b) 

ASL ol^^l AH H5N|<3(8)<H] 7.1^El<H ^cf. 

£ 8€- ^<^1 2^ SL3. =efl^^r A>-g-^V D)f ^S] 7.]^^ ^7) A3. ^]°J(8) 

^ xfl«. ^ SLE1 =£H^(8a,8b)-& ^ H^^^l 2l«fl ^ ^^s)<H, ^-t- AH S^l«g(8a)^ ^l^ 2 }- 
<^^- A3 =^«?](8b) ^>°H1 m^-S.EK5a)-g- 7>>!4(6a)^: ^Sj-*>7l Xll^V ^(81a)7> ^^^3., ^-¥" -8-3 

Hefl«?K8b)^ ^l^^(5b)-g- 7^(6b)* ^S}7l X12^V ^S(81b)7V ^^£)t^ ( *fl 2 

^2:2^ AVoloflfe ^ Efl olEl(3)^ <U^-7\ *T 9X$= «^ ^(82)°) ^^^^ Sl^. 

^. 7] c}^^ T.H1(6a,6b)£- N^-aJ- S^«l ^-^ 3-7>sM SlTm £fe £ lb^f ^rt^^S S 
^ A3(55)21- S]^- A3(56)2l cfl^^ cf^^ cfl^ 7.H^ a^s. ^^1^4 

^^^r ^ 7)-*|o)l tfl^S ^Vcfl ^-S- HflAm4. 

Aj-7] ^^5)^13 H^l^(8a,8b)"gr £ 9a vfl^l £ 9d^ Qo) cf^^. ^^-^^(C)» A>-g-*H ^^l^ 4 s 

a S. 9a^ ^-o] ^fl s.i(TOX) « ^S, 5. 9b^l 5E.a]^ s.^ ^^(flat) ^S, £ 9c°ll -g-^(s 

pot welding) ^^2: « £ 9d°11 £^1€ ^^!^ (riveting) ^ *W-^ ^ Sl^. 

^-71 vfl«- ^ sq^- A3 =5)l°d(8a,8b)-8- ^(7)4 ^^"Sl^ fl^^OH ^l^l^Cr. °] ^-f "^(7)^8- H 10a 3? S. 
lOb^r §«>1 £fe ^ofl Xl^-sl^, xfl-?- A3 =31 °J(8a)3l-Sl ^«J1^(83) tBMB ^1^-8: 

^^*V7l 41^11 *4J«^H Cr^r^l ^^^^(71)01 ^^S)7lv|iEfe t&4\ ^^(7M W ^> 

o)i ^^l^^g « £i3 ^^-g- ^W(72)<>1 atflS afl^s)<H flcj-. 

el«31^(83)4 ^^^(72) 2^-21 l^fa;} £ 10c°fl £Alsl<H o^cl-. ^7ltb It'fat ^fl-8-«rfe ^-f 

^ ^ ^t°l ^^(72)^1 2l«fl o]^<H^ji, -sf^)^ A3 H31^?VS1 al^^ £fe tHMB Afl^oJl 

$n ol^^lcl-. 

Aj-71 S.E-l(5)fe #7ltb °1^ -2-3 <a ^2 ol2l°fl £ 11a ^ H llbofl a><4 ^-o] S.el 

<g^^ xi\M. s.El(50)fe MlJf A3(51a)2l i^oll 4^r^ Nn ^ S^" T-r^WaH ^^S. «fl^l^<H ^fl^S. 

El(50a)» ^j«l2, <q^- A3(51b)2l vfl^ofl c^S} Ni ^ ^^(6b)<>l HcflS afl*lSl<H ^^-S.Ei(5 

0b)S ni^«r^. ^l" 2 ! #°o v ^m »^<H Xife ^ « (52)1- **V<*1 31^^(9)4 W^lfe ^(7a) 

■gr x]*]t>}^ ^xl, ojH-s-ol BMC(Bulk Molding Compound)* *l-g-*H tl^H t^Wii «^|S. 
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3E$-, #7] vfl-»?-3.E|(50a)4 il-9-S.E|(50b) =r*l5L °|^<Ha1 3.E1 ^^^(53Hfe o}-§. >M-°H ^ 

Bflo]E)o] s^^r «i)z^-Al?l7l ^ cf^fi) 4jz}.^( 10 )ol ^^S)JL, i2l (50b)Sj arf^^oflfe cf^S) v§z]--g. sffl 
*e!M=.(54)7V <£^3_ S^sM 5U<H. 3.35} 3*d*Hl ieflo]El°11 cfl*}- *»a<>l 7+313 o.5L ol^W. 

aV^j. go] .g. -g-^fi] ci-a s.Ei(50)fe tfl-^s.EK50a)s1-5l-¥-S.E}(50b)sl cH=^ *HH6a,6b)ol *>*fl 

SE-th Sjafl vfl-?-S.El(50a)^ ^-¥-S.El(50b)^ cf^s] ^H(6a,6b)ol *4J-*^-S. till *| =12-3. ^5L7V 

ifTfl sM >- E flolBl(3)^ «fl ^7l^(gap)s1 -fi-x)7> 7V^5Vcf. 

#71$ 4J*H >gtgo|l JfloH^ ^Eflolei scH(3a)» I ^-°r ^J* Al~g-s}-£ T 

**rfc 351 #<a*>7} -§-ol *>7fl 7Br*)-ch 

JL #51 A>-g-£]^ Afl^7l-§- = f| ^^.2.3. ^^-el-q- 0)0)1 ^^Sjxl #o.^, ^He^ ^ «. ^ tj:*V 



-#7]$ -g- ^^^fe S<H Ej-<y BLDC 5-EHIaI cil-S.E| ^» ^-g--8-<Hi sisfl 

n]o)B\ nil S<H *1*|*H iEflol^ 2 o) S^^l* ^V-S-O-S. 3*1 ^^*>^ aL^-H^H z^o} 

SU-a- ^7\] #5. <r 91°) ^o]^S\ ^ <«*Mj* 2L7fl ^ <T $X^. 

^ -fr^oH^Tr S-E^ vfl^- ^ <2)lj- S.E^ A l-§-^ "il^iH l-^^^-S- 

21- ^1 ^1«<I -o-^^ Ml^ol A^slfe ^71-g- = ^ ^-^^S. BLDC 2.E}* ^^t!-c}-. 

o^oflAife ^ ^-Jgol «V#^*V ^^Hl» 5LA] S}JL ^fV&S!-^, & ^71 & ^ 

*H1 ^«fl -=r^°l 7p"r-t 5Jo]t4. 



(57) ^-^^ 

1. 

^^€^1 jacflS. afl^ls] ji, xfl/iSl-f ^Vofl «a^«- 71 ^» ^Jl *\3. cfl^tl: ^V^o] «Vtfl=-Aj^. ^-^s. 

Aj-7] ufl^- ^ S.E1 A>oH) Ai^L 5>jZ ^^5)^ ^ ^^olE] S ol7V M| -f- oil 

S°J«>1 ^BlHEl SO) 3:^^11- 7>^§- ^^l^^o] ^^Sl £Ol ^ X| &o\] 7}^^ ^S. 

<£7$^ At-g-SH l-^oll SIS}) O.S. oj^S. ^^Sjjl, -5}^-^ oil ^^1^ — 

ElS. ^Slol, 

Aj-71 ifl^ ^ S.E121 A-15L aVcfl^ ul]^^ 7>^#2)-, ^7] ^ sL^Q ^ ^ ^ 

EflolEl £<H!-a- f-SH 7f7lSlS.7> ^^Slfe 3-fr f|£ £ t}^ eflclOj S ol El-Oj Ci-i; S.E| BLDC 2-^. 

2. 
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xu^-<hi sa^^.^i <axi^ ^Efloie^ 

#7) cf^o] ^EflojEl 3.o\ty, 

Aj. 7 ) cf^^ ^^o)^ 3.0]^. Cf^o] 

#7l Cf^o] Z[Z)-o) ^A)^ S<M4, 

#^-^1 ^Mjofl S o_jo| ^A]ig Cf^2] ^EflolE^ 3.0] 2:^X1* ?_V^^sL ^-g-*H C^" 

^s] s<a# tfts. ^4d«f7j $1$ *Hf$si s<H 

*l*J3/*l*l*r3:2r, 

-i: ^^7} iEflojEi *|*1*|3. 3* ^^5- *m 31^ 3<H 3* JLE] w^Sl BLDC .SUM. 
3^ 3. 

X|2<8-ofl sa<>H, ^-71 ^^/^l^a-fr 

AJ-7I 3.cH *1*1«S1 z>z]- vfl^cf ^ ^l^MEHl <t3 ^ uflJfofl cH^o} ^Eflo)^ s<H S<HX|2l *Hfl- *r 
-g-S>ol ^1xl*>7l iflJf- ^ *1Y 7>o]^ M*!**, 

zj-z]- #7] vfljjL ^ 7HS- ##°fl -Ms <41 #3-2.5- <a^8- *§^5)°1 tH^s] ^HH 

El S<H 2:^X]» nfl ol^ 3.°] S^Xl A>olo)l Mfl*|£|<H, ^He} 3.o\ ^^7} 

Z|-Z)- #7] vflJjL ^ <2) Jf 7>o|H. #^121 #i£Hl *13. cfl^«V^ #3-^-5- #7l Cj-^S] ^|l^.^-»7l A}olo)] <g 

# ^^Sl-H iBflolEi 3.o] SUXll" 3.o] X^l^l X) #7l ieflo)El S<H ^ tf\/S]%T&c]] ^Z] 

•S-tgrO. s. ^a^ *fll ^ ^2 ^^ofl £^13. ^}o)B\ 3.o] 2^X|7> ^«o V ^ #/^S. °l^-5Rr ^m*V7l 

#7] cK-Sl iBi|o]E^ S«H dt^^l- Cf^Sj X| i ^ XI 2 ^^"#7H1 ^%^r nfl #3^-5. 7V^o.S. 31*1 -S3) 

Al7)ir ^-^ AS. SRr E><y D^- S,B\ ^fi) BLDC . 

4. 

^112^1 Sl<H^, ^71 « #*}^M*}^r&£r 

3-#Aj. 7l 7]7)l8;2) C]-^^ XU^W7lfil- tfl^tb 3 *H ^^^#3-2-5. ^r^l^-S. 

aj-7] q.^^ ^^olEl s<H s^Xl» s<>1 *H#°fl ffl t!^^- ^M^l s<H S^Xl^ A>oi6fl Bflxls} 

^EflolEi S<>1 2:^Xl7V WS" 1 * ^ ^«o V ^ ^i/^S. ol^-s]-^ ^ Xl W7l ^t.V Xl2^W7lS. 
Sl'ol, 

Aj-7] ^^o]Ei 3.o\ 2:^X11- Xll « Xl2 ^tW^ofl «fl 7>^-O.S. ^^1 

A] 7]^ ^-g; ^lcqoj e}-oi qi- S.E1 m 0 >a12] BLDC .SUM. 

^T 1 * 5. 

X12^ Si^Ai, #7) ^ ^^1^^/7.1^]^^- 

#7l c|^^ ^ <q«. S^7l Sf^-ofl ZJ-Z}- ^Aj^ Xll ^ X12 ^^-&7)Sq-, 

#71 30] Xll ^ ^H12 ^^1-7171- ifl^^ ^ ^^#^r ^^°11 <£^& #3 

o.S cfl^sH tHr^l ^11 ^ ^12 ^^^0.5. ^sloi 
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5io] Et^H^ ^^.5. *}-§-°.3. ?A^r ^<L3. ^ £||C^ 3.0] e|-°] ^M. ^ wj-Aio^ BL 

DC S-Ej. 

*fl2*J-°i] 5a<H , -*7l s<H *l*m* 

A J-7l cf^sl s^^r zj-#tig. #J>. ^s>7] xl^)^^ ^w^ofi ojifl^ cH=°l £^a^ ^o]^, 

# 7 J CH=2] efo] zj-zj-o} ^tJ-Jfofl 5LO) *1*l#-g- ^-f-sfSLS. cf^Sl ^EflojEi a<H ^^^ls.^ 

44,0] s o_] o o t^ o]#5)-7l ^ 4^rS] ^^r^-gr S^-SRr ?}-g- 3-3 -2-3- *Hr 5l)c]<g E}-<g 
c-11- 3.e| u^9) BLDC -2-tH. 

^^l^- 7. 

*)16*<M1 5U°1*1, #7] t^sl tL»de\ ^ ^/3£fe ^ 2AieH <^^s. #^£l:a. #7l J2.°j2l U 

^•o] ^7l^^.S. <Q^^ 3^5. ^% El i^-«r>^, 

#71 cH^ij -MM 3 3<H S^^lSl -g^* 3.0] ^^-^<H1 3: <£&i8.°\ E^ 

2K1 4 ^71^^.3, ^SRr 53* f^J^ *V^r ^cl«g s<H 4^ c^-ft isLE) BLDC S.^. 

^*Kr 3* ^^^-S. SVfe 31 30] cjfc 5LE1 « 0 va121 BLDC 2-&I. 

9 

*U^1 Sa^-M. ell: 5LEl^ 

vfl^. cJ«-7> ^^SlJl E}^-21 ^1^^7> Z>^<LS. 3 ^<H: ©l-f^r 2)11-8-3 Hefl°J=r, 

#7i ^11^.3 =31^4 <a*H3. ^s-Ajofl m^- ^12^^71- #7i *m.a.3 2. 

3l°JSl ^11 ^^^4 7le|» **1 *}5^ 3)21-0.3. ^€ ^12^.H H^*!-, 

#7l ^ll^^-^f 2 ! 4^^°1] ^#j2.S. Htfls ufl *1 si cf^el ^11 N^- H S^" 

«7l ^12^^ m^ofl ^€^5. Hcfll tifl^lslH 4^21 ^11 Ni ^ S^" *H}2l- A-ls. cfl^ 7.H0I aVi^q- 
^ U })^ € cf^s] ^12 N^- ^ S^- t^H^S. ^slfe 3* ^-^3. ^ ^1^^ E>°| e^ ^.e] « 0 >^ 

^ BLDC S.b|. 

^T 1 -^- 10. 

2)11^ Sl^^, "^71 C|# S-Elfe 

^f^os. o]^^l x4l«- ^.asq-, #71 Ml-f. iafij sq^^<Hl ^#^.3. atflS sfl^m ^fll N^- ^ S^- 

#7l Q=?4 71 e|« ^-xlS>£^ vfl^- JS.H21 2]^^ #cfl^^-S. E-l ^ ^fe 4"¥- ^7l 

£|« jih^I tH^^^l ^#iLS. HcflS wB^lSl^ ^11 ^ X\ A A3\ *\$- tfl^ 7.>^ol «Vcfl^* 

5>£s. mi^^ 4^ ^ 2 N^- ^ S^- t>H ol^M^l 4^- SElsq-; 

# 7 ] ^« ^ 5] w. ^4 cfl*^ x>^^* ^l^s>3. ^^^.s. ^^lsl-M ^Hl ^ ^ ^l-r- S-e] #o]ofl 
#71 ^lHEl7l- #<a^fe ^^*>^^ ^ W?\ ^4 ^1^^^ <S^^£^- ^ls. s. 

El xl^l^S. ^Slfe ^1* ^-^^5. SV^ 3.o] Efoj E-l-i; SEl « 0 V^^ BLDC 2.E1. 

^T L '^- 11. 

*U*8- Lfl^l '^110^- «■ %ofl Si°l^, ^7l #^1^ ^Sj-^olJl, Sl^^l «^^5l^ ^^^lfe ^l^-§- ^ 

* a^jo^ Bilcl^ 30] ^ e-11- S.E1 «j-6isl BLDC S.*\. 
12. 
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1^2H3 ol-g-tt °J^S Sj*l| S^o] ? jAi^ I ^a}-^ iE |olE^ ja^ if£-g- °HH XU 

^7] iL<?!^ xll ^ 2 *>°H1 ^<*d*M cf^s] iEfloiei 3.0] 2^x11- ^u|sRr ^-7)]sq-; 

£3SH0 <M* ol-g-tl: 1-^XI €-ft$ ^XHe] 3_o]o] Ml/sq^ig^ xWKn. *$^<L3, ^ 

^7] HX]^ ^XW^* iflJjL S.E]<4 S^S-E^} 3HC}<* E]-<y H|M 3* *Wofl ifl Aj S^-lj- 2^*|-fe 

^TflS. ^s|fe «f-<8 Sfe Xl^H S<H ^-«a « 0 V^Sl BLDC S-E^ XI 2: IT' 



iEfloltl 3.0)7} o) f^^o] f^-Sfofl ^"3^3. 3«HS. "S^ 0 ! -S. 1 *!^ X] W XI 1 ^ X|2 

S^eW A^^ia. ^SH) *r*\& oj-g.^ olA-^E S-<^o)) o^sfl ^]}o]b] 5Lo)°\ S\^o\] !L*l*r 13 XI 3. ^ 

#X1*1-; 

-a-7] xu ^ xi2 ia<a-a- ^xio^ 2^xm i&xm; 

cf^o} ^o]t) =lo) 2i^Xl» tfl^ ^ tHr^l flAl-ti^-g- ^^"l-7]« 3<X *l*]#Xl 

oia^e s-^ofl -g-tHS ^Efl^lEi s<H^ xfl/^^* X]^«1-ai *HH§si ^^-2- 

^TflS ^s)fe ^J-g: ^^^S sRr eH^<S S<H eV<?J 5LE) BLDC £^2] XI 

^T 1 -^- 14 

^1* ^-^ol] Sl«fl S«a«>l €^1* I ^EHojEl Sol f^?_V -^-^ o^ofl XII 

^ X| 2 ^wl*V3. Xll ^ XI 2 1-^12| «V^X1 W XU ^ XI 2 ^^-#71* ^ *3<£^ ^-^1* ^^-S- 

sj-fe #Xls*; 

^7l XI l XI 2 a>o] <hi 3<a* ^^sl-'X cf^^ ^^oiE] s<X s^XlS- §«l*>fe ^Xls+; 



^<L5L cfl-S-^: cf^^ ^ flsl^?8-8- ^^X| -a- 0 J*]-^ 7Vdt^ ^-Efl^Ai ^ <*W* A 

ol^-^ o]^H s.^o)| ^Xl<>lE| 2<X^ tfl/^#^^r XWVjI 

«)-<X <SX1*§ ^]ol&l» §wl*>fe ^X)sq-; 

^•71 <iXl^ ^E)|o)E^ vfl^- SEl<4 <2l^-S.E]7> iilHc}^ B|- 0 J^S. Bfll^ ^1; S-&| *}o]6\] ^) ^ S^SV^ 

XEiXIS eflc]^ S <X E>«a c-ll; 5.E] «<H43 BLDC Xl2i«o v ^. 

^ -j L '*U - 15 

XI 12^-, XI13* £fe X|14*<M Sa<H-H. ^71 c-l-i: SE]fe vfl^f « ^Jf- S-Bjfi] tfl^V Xl^*>^ 

^ o.s °ax]si-^ tfl^. ^ ^ a}o}*\] #7) +no}z)7\ #<asqfe ^^«v^>h -r-s 

^ <a^E)£^- 1^5}-^ f^^S S<X tq-oj C-ll- S.E1 BLDC 2. 

E^^ XI 

XU2*J-, XU3^- 3£fe XlU^-Xl Si<XAi, c|« 5LE-|fe vfl^- se] ^ S.^7V XU ^ XI 2 A3 =X|°J°fl ^«(| 

^fe SV^ ^cl<g S<X cil- SE| w 0 V^o^ BLDC 2-E-1S] Xl2i«J-^. 
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3^ 17. 

1- 3. 3 »c v ^el BLDC ^1^»>-^. 
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